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Abstract

This note consists entirely of parameter tables for the 400 MeV
SCL for the linac upgrade. The tables are based on the properties
of the structure with the nose cone shape documented in the memo
“Linac Upgrade Cavity Parameters” (T. Jurgens, 11 September 1989).
The cell lengths have been kept at the values used for the earlier ver-
sion of these tables (15 May 1989), but the gradients have been ad-
justed to attain the same exit energies of each section at the same
synchronous phase as before. The most noticeable result of the new
parameters is the slightly higher power consumption resulting from
the increase of gradients to compensate for the slightly lower transit
time factors and the intended lower peak surface fields. Included are
a Summary Parameter Table, a table of Principal Mechanical Dimen-
sions, a table of Kinematic and Dynamic Quantities, an RF Power
Budget, and a table of Numbers Derived from Energy and 8. All of
these tables are dated 6 December 1989 and should be used in place
of earlier or undated versions. Any further revisions will be dated and
distributed by means of a Linac Upgrade note (LU - nnn) similar to
this.



400 MeV Linac - Summary Parameter Table

6 December 1989

Module Grad. KE.q Lot Lip  Devices Dq Pca  Pucam Aty Av,
/Sect. [MV/m] [MeV] [m]) {m]  (upstream) [mj] [MW] [MW] [deg] [deg]
0
1 2.40 116.5 0.8508 0.3653 Q'/2BVS 0.3653 0.10 0.00
2 1.90 116.5 0.4254 0.722T QBSWC 0.6497 0.03 0.00
0.0000 14218 QBSWC TVBS 0.8560
1.2762  2.5098 0.13 0.00
3.7859 0.13
1 8.07
1 125.1 1.3814 0.1418 QWC 0.1418 1.75 0.43
2 133.8 1.4215 02628 T QW 0.1460 1.88 0.44 77 109
3 142.8 1.4606 02703 BQS 0.1501 1.93 0.45
4 152.1 1.4987 0.2775 BQS 0.1542 1.91 0.46 78 106
5.7622  0.9524 7.47 1.78
6.7146 9.25
2 7.85
1 161.2 1.5353 0.2846 VQWC 0.1581 1.72 0.46
2 170.6 1.5704 02912 TQW 0.1618 1.85 0.47 80 103
3 180.2 1.6047 02977 B Q77S/6 0.1654 1.88 0.48
4 190.0 1.6380 0.3041 B Q7S5/6 0.1689 1.88 0.49 80 101
6.3484 1.1776 7.33 1.0
7.5260 9.23
3 7.66
1 199.7 1.6700 03102 VQWC 0.1723 1.70 0.48
2 209.5 1.7009 03161 TQW 0.1756 1.82 0.49 81 98
3 219.6 1.7309 0.3218 B Q7S/6 0.1787 1.86 0.50
4 229.8 1.7600 0.3273 B Q 75/6 0.1818 ' 1.85 0.51 81 96
6.8618 1.2754 7.23 1.98
8.1372 9.21
4 7.48
1 239.9 1.7881 0.3327 VQWC 0.1848 1.68 0.51
2 250.1 1.8151 03379 T QwW 0.1877 1,79 0.51 81 94
3 260.5 1.8414 0.3428 B Q4S/3 0.1905 1.84 0.52
4 271.1 1.8670 0.3477 B Q 45/3 0.1932 1.83 0.53 80 92
7.3116  1.3611 7.14 2.07
8.6728 9.21
5 7.34
1 281.5 1.8917 0.3524 VQWC 0.1958 1.67 0.52
2 292.1 1.9155 03570 TQW 0.1983 1.78 0.53 80 90
3 302.8 1.9387 0.3614 B Q 4S/3 0.2007 1.83 0.53
4 313.6 1.9613 0.3657 B Q 45/3 0.2031 1.81 0.54 79 89
7.7072  1.4365 7.09 2.12
9.1436 9.21
6 7.20
1 3244 19830 03698 VQWC 0.2054 1.66 0.54
2 335.2 2.0039 0.3738 TQW 0.2077 1.77 0.54 79 87
3 346.1 2.0244 03777 B Q35/2 0.2098 1.81 0.55
4 357.1 2.0443 0.3815 B Q 35/2 0.2119 1.79 0.55 78 85
8.0555 1.5028 7.03 2.18
9.5583 9.21
7 7.09
1 368.1 2.0635 03852 VQWC 0.2140 1.65 0.55
2 379.1 2.0821 03887 TQW 0.2159 1.76 0.55 77 84
3 390.2 2.1002 03921 B Q3S/2 0.2178 1.80 0.56
4 401.5  2.1179 0.3955 B Q3S/2 0.2197 1.78 0.56 76 82
8.3637 1.5614 6.99 2.22
9.9251 9.21
Grand 51.6866 11.7770 50.27 14.25
Total 63.4637 64.66
Symbol Device Length [cm]
B beam position monitor 3.00
C current pickup 1.00
c’ bunch length monitor 30.00
Q standard quadrupole 8.60
Q DTL quadrupole 16.76
S steering trim magnet 6.00
T toroid current monitor 3.10
v vacuum gate valve 4.90
w wire scanner 5.00

Note: Available for devices 38A/2 — 9.92 cm.




400 MeV Linac Upgrade - Principal Mechanical Dimensions

6 December 1989

Module KE.u. L.t L-ep Leum Devices DQ Ldtvice Lc:ll Lglp
/Sect. [MeV] [m] [m] [m) {upstream) [m] [m] [m] |m]
0
1 116.5 0.85078 0.36526 1.21604 Q'/2B VS 0.36526 0.2228 0.08508 0.03717
2 116.5 0.42539 0.72270 2.36414 QBSWC' 0.64970 0.4830 0.08508 0.03717
-0.00000 1.42180 3.78594 QBSTC'VBS Q/2 0.85602 0.6890
1.27618  2.50976
1
1 125.1 1.38139 0.14178 5.30911 Q/2WC 0.14178 0.0920 0.08634 0.03782
2 1338  1.42149 026285 699345 T QW 0.14601 0.1560 0.08884 0.03911
3 142.8 1.46059 0.27027 8.72431 BQS 0.15013 0.1760 0.09129 0.04038
4 152.1 | 1.49870 0.27751 10.50051 B QS 0.15416 0.1760 0.09367 0.04162
5.76217  0.95241
2
1 161.2 1.53531 0.28456 12.32038 VQWC 0.15807 0.1740 0.09596 0.04282
2 170.6  1.57045 0.20123 14.18207 T QW 0.16178 0.1560 0.09815 0.04397
3 180.2 1.60468 0.29774 16.08448 B Q 75/6 0.16539 0.1860 0.10029 0.04509
4 190.0 1.63801 0.30407 18.02656 B Q 75/6 0.16891 0.1860 0.10238 0.04619
6.34845 1.17760
3
1 199.7 1.67006 031023 20.00685 VQ W C 0.17233 0.1740 0.10438 0.04725
2 209.5 1.70085 0.31608 22.02378 TQW 0.17558 0.1560 0.10630 0.04827
3 219.6 1.73088 0.32178 24.07644 B Q 75/6 0.17875 0.1860 0.10818 0.04927
4 229.8 1.76002 0.32733 26.16379 B Q 75/6 0.18183 0.1860 0.11000 0.05024
6.86181 1.27542 :
4
1 239.9 1.78810 0.33272 2828461 VQWC 0.18483 0.1740 0.11176 0.05118
2 250.1 1.81512 0.33786 30.43758 T QW 0.18768 0.1560 0.11344 0.05209
3 260.5 1.84141 0.34285 32.62185 B Q 45/3 0.19045 0.1960 0.11509 0.05297
4 271.1 1.86702 0.34772 34.83658 B Q 45/3 0.19316 0.1960 0.11669 0.05384
7.31164 1.36115
5 .
1 281.5 1.89170 0.35245 37.08673 VQWC 0.19579 0.1740 0.11823 0.05467
2 292.1 191549 0.35697 39.35319 TQW 0.19830 0.1560 0.11972 0.05547
3 302.8 1.93866 0.36137 41.65322 B Q 45/3 0.20074 0.1960 0.12117 0.05626
4 313.6 196134 0.36566 43.98022 B Q 45/3 0.20312 0.1960 0.12258 0.05703
7.70719  1.43645
6
1 324.4 198297 0.36983 46.33301 VQWC 0.20544 0.1740 0.12394 0.05777
2 335.2 2.00394 0.37381 48.71076 T QW 0.20765 0.1560 0.12525 0.05848
3 346.1  2.02437 0.37769 51.11282 B Q 35/2 0.20981 0.2060 0.12652 0.05918
4 357.1 2.04426 0.38147 53.53856 B Q 35/2 0.21191 0.2060 0.12777 0.05986
8.05553 1.50281
7
1 368.1 2.06350 0.38516 55.98721 VQWC 0.21395 0.1740 0.12897 0.06052
2 379.1 2.08209 0.38869 58.45799 T QW 0.21592 0.1560 0.13013 0.06116
3 390.2 2.10021 0.39213 60.95033 B Q 35/2 0.21783 0.2060 0.13126 0.06178
4 401.5 211787 0.39548 63.46368 B Q 3S/2 0.21969 0.2060 0.13237 0.06239
8.36367 1.56145
Devices Needed in Inter-tank Spaces
Symbol Device Length [cm]
B beam position monitor 3.00
C current pickup 1.00
c’ bunch width monitor 30.00
Q standard quadrupole 8.00
Q DTL quadrupole 16.76
S steering trim magnet 6.00
T toroid current monitor 3.10
v vacuum gate valve 4.90
w wire scanner 3.90

Note: Available for devices 33A/2 — 9.92 cm.



400 MeV Linac Upgrade - Kinematic and Dynamic Quantities

6 December 1989

Module KEg Ly v a B B Ay, AY, g [ B,
/Sect. [MeV]  [m] [deg] [deg] [m] [m] [deg/keV]
0 4.72 2.65 0.0601

1 116.54 0.8508 1.12421 0.456904 0.456904 0.513655

2 116.54 0.4254 1.12421 0.456904 0.456904 0.513655
1 8.65 1.06 0.0131

1 125.06 1.3814 1.13329 0.470527 0.463663 0.533244

2 133.83 1.4215 1.14264 0.483816 0.477121 0.552826 77 109 8.11 0.98 0.0127 .

3 142.84 1.4606 1.15223 0.469773 0.490245 0.572398

4 152.07 1.4987 1.16207 0.509398 0.503034 0.591957 78 106 8.33 1.03 0.0116
2

1 161.25 1.5353 1.17186 0.521344 0.515325 0.610941

2 170.63 1.5704 1.18186 0.532984 0.527119 0.629912 80 103 849 1.07 0.0109

3 180.21 1.6047 1.19207 0.544320 0.538609 0.648867

4 180.98 1.6380 1.20248 0.555356 0.549796 0.667807 80 101 8.66 1.13 0.0101
3

1 199.69 1.6701 1.21282 0.565829 0.560552 0.686251

2 209.56 1.7009 1.22335 0.576027 0.570889 0.704680 81 98 8.78 1.18 0.0095

3 219.60 1.7309 1.23404 0.585954 0.580969 0.723093

4 229.79 1.7600 1.24491 0.595616 0.590748 0.741490 81 9 8.92 1.24 0.0089
4

1 239.91 1.7881 1.25569 0.604804 0.600174 0.759446

2 250.17 1.8151 1.26662 0.613749 0.609241 0.777388 81 94 9.02 1.29 0.0085

3 260.56 1.8414 1.27770 0.622457 0.618069 0.795315

4 271.09 1.8670 1.28893 0.630932 0.626662 0.813227 80 92 9.13 1.36 0.0080
5

1 281.55 1.8917 1.30007 0.639024 0.634946 0.830779

2 292.13  1.9155 1.31135 0.646903 0.642932 0.848317 80 90 9.22 1.42 0.0077

3 302.83 1.9387 1.32276 0.654574 0.650708 0.865842

4 313.65 1.9613 1.33428 0.662044 0.658322 0.883354 79 89 931 1.49 0.0073
6

1 324.36 19830 1.34570 0.669174 0.665580 0.800510

2 335.18 20039 1.35724 0.676120 0.672619 0.917655 79 87 9.38 1.55 0.0071

3 346.11 2.0244 1.36888 0.682886 0.679476 0.934789

4 357.13 2.0443 1.38063 0.689477 0.686155 0.951911 78 85 9.47 1.63 0.0068
7

1 368.08 2.0635 1.39230 0.695797 0.692611 0.968755

2 379.12 2.0821 1.40406 0.701957 0.698852 0.985590 7 84 9.53 1.69 0.0066

3 390.25 2.1002 1.41592 0.707959 0.704933 1.002414

4 401.46 2.1179 1.42788 0.713809 0.710860 1.019230 76 82 9.62 1.79 0.0063




400 MeV Upgrade Linac - RF Power Budget

Module  Grad. KE u: Lyt Pacc  Puidge Pbeam Piowm
/Sect. [MV/m] [MeV] [m [MW] [MW] [MW] [MW]
0

1 2.40 116.5 0.8508 0.10 0.00 0.00 0.10
1.90 116.5 0.4254 0.03 0.00 0.00 0.03
0.13 0.00 0.00 0.13

1 8.07
1 125.1 1.3814 1.75 0.00 0.43 2.18
2 133.8 1.4215 177 0.11 0.44 2.32
3 142.8 1.4606 1.79 0.14 0.45 2.38
4 152.1 1.4987 1.80 0.11 0.46 2.37
. 7.10 0.36 1.78 9.25

2 7.85
1 161.2 1.5353 1.72 0.00 0.46 2.18
2 170.6 1.5704 1.74 0.11 0.47 2.32
3 180.2 1.6047 1.75 0.13 0.48 2.36
4 190.0 1.6380 1.77 0.11 0.49 2.37
6.98 0.35 1.90 9.23

3 7.66
1 199.7 1.6701 1.70 0.00 0.48 2.18
2 209.6 1.7009 1.71 0.11 0.49 2.31
3 219.6 17309 1.73 0.13 0.50 2.36
4 229.8 L7600 1.74 0.11 0.51 2.36
6.88 0.35 1.98 9.21

4 7.48
1 2399 1.7881 1.68 0.00 0.51 2.19
2 250.2 1.8151 1.69 0.10 0.51 2.30
3 260.6 1.8414 1.71 0.13 0.52 2.36
4 271.1  1.8670 1.72 0.11 0.53 2.36
6.80 0.34 2.07 9.21

5 7.34
1 281.6 1.8917 1.67 0.00 0.52 2.19
2 292.1 19155 1.68 0.10 0.53 2.31
3 302.8 19387 1.70 0.13 0.53 2.36
4 313.6 1.9612 1.71 0.10 0.54 2.35
6.76 0.33 2.12 9.21

6 7.20
1 3244 1.9830 1.66 0.00 0.54 2.20
2 335.2 2.0039 1.67 0.10 0.54 2.31
3 346.1 2.0244 1.68 0.13 0.55 2.36
4 357.1 2.0443 1.69 0.10 0.55 2.34
6.70 0.33 2.18 9.21

7 7.09
1 368.1 2.0635 1.65 0.00 0.55 2.20
2 379.1 2.0821 1.66 0.10 0.55 2.31
3 390.2 2.1002 1.67 0.13 0.56 2.36
4 401.5 2.1179 1.68 0.10 0.56 2.34
6.66 0.33 2.22 9.21

Grand

Total 48,02 2.39 14.25 64.66

6 December 1989
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